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INFORMATION MEANS WITH WATERPROOF AND TRANSMITTING 



LIGHT CHARACTERISTIC 



BACKGROUND OF THE INVENTION 
L Field of the Invention 

5 The present invention relates to information means and more particularly, to 

a mobile information means with waterproof and transmitting light characteristic for 
storing or transmitting data that can be used in any of a variety of poor environments, 
for example, the environment of water, acidum, or alkali, and has visual indication 
means for enabling the user to check the operation status of the device visually. 

10 2. Description of the Related Art 

Various data storage devices such as floppy disk drive, hard disk drive, 
CD-ROM player, etc. and data transmission devices, such as mobile antenna, etc. are 
commercially available. These conventional data storage devices and transmission 
devices must be kept out of water moisture. Penetration of water moisture may cause 

15 these data storage and transmission devices to fail. In order to protect these data 
storage and transmission devices against damage of moisture for a long use, drying 
apparatus or dehumidifier may be used to provide a dry working environment. 

However, electronic apparatus and computers may be used in an 
environment that cannot be maintained in a dry status of low humility or at locations 

20 surrounded by water, gases, acidum, or alkali. In this case, the data storage or 
transmission devices will wear quickly with use if they are not well protected, resulting 
in severe damage to the electronic apparatus or computers or causing a catastrophe. 

Further, a data storage or transmission device may be used with an electronic 
apparatus or computer in a dark or spacious place, outdoors, or water area. In this case, 

25 the user has to approach to the data storage or transmission device when checking the 



circuit connection status between the data storage or transmission device and the 
electronic apparatus or computer. It wastes much time to check the circuit connection 
status in a spacious or dark place. Further, an illuminator is necessary when checking 
the circuit connection in the dark. 
5 SUMMARY OF THE INVENTION 

The present invention has been accomplished under the circumstances in 
view. It is therefore the main objective of the present invention to provide an 
information means, which is practical for use outdoors or under the environment of 
water, acidum, or alkali for data storage and transmission and, which has visual 

10 indication means for enabling the user to quickly and visually check the operation 
status of the device. 

According to one aspect of the present invention, the information means 
comprises a cormector having a plug portion for connection to an external terminal, 
and a plurality of contacts mounted therein and extending to the plug portion for the 

15 contact of the terminal to which the plug portion is connected for transmission of a 
signal; an electric device connected to the connector for data storage and transmission, 
which has a circuit electrically connected to the contacts; a waterproof member 
surrounding the connector around the electric device and filling up gaps in the 
connector 2u:ound the contacts and the connection area between the contacts and the 

20 electric device; and an outer layer surrounding the waterproof member and a part of the 
connector and the whole area of the electric device. 

According to another aspect of the present invention, the connector is a USB 
(Universal Serial Bus) connector. 

According to still another aspect of the present invention, the waterproof 

25 member is made of a material that blocks the transfer of heat energy, having an inner 
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layer surrounding the electric device. 

According to still another aspect of the present invention, the electric device 
comprises a light emitting element; the waterproof member is a transparent member 
surrounding the electric device; the outer layer has a light guide mounted therein and 
5 connected to the waterproof member for guiding light from the light emitting element 
to the outside of the information means. 

According to still another aspect of the present invention, the information 
means further comprises a waterproof cap surrounding the terminal to which the plug 
portion is connected, the waterproof cap comprising a body capped on the outer layer 
10 aroimd the connector and a water division means extending around an inside wall of 
the body and forced into engagement with water division means at the outer layer to 
seal off outside water. 

According to still another aspect of the present invention, the outer layer 
comprises a through hole for hanging. 
15 According to still another aspect of the present invention, the connector 

comprises a corrosion-proof metal cover around the periphery thereof. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. JL js a schematic perspective view of the preferred embodiment of the 
present invention. 

20 FIG. 2 is a perspective view of a part of the present invention, showing the 

electric device connected to the connector. 

JF.IG^is a sectional side view of a part of the present invention, showing the 
electric device connected to the connector, the waterproof layer molded on the 
connector. 

25 FIG. 4 is an enlarged view of the front part of FIG. 3. 
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RG._5 is a sectional view of a part of the present invention, showing the 
waterproof layer and inner layer of the waterproof member respectively covered on the 
connector and the electric device. 

glG^^^j^s a sectional view of the present invention after installation of the 
5 outer layer around the connector, the electric device and the waterproof member. 

FIG. 7 is a sectional view showing a terminal surrounded within a 
waterproof cap according to the present invention. 

FIG. 8 is a sectional view showing the waterproof cap capped on the 
connector according to the present invention. 
1 0 DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1, 2 and 4, an information means with waterproof and 
transmitting light characteristic in accordance with the present invention is shown 
comprised of a connector 20, an electric device 30, a waterproof member 40, and an 
outer layer 50. 

15 Referring to FIG. 3 and FIG. 2 again, the connector 20 according to the 

present preferred embodiment is a USB (Universal Serial Bus) connector, comprising a 
body 21, a relatively thinner plug portion 22 extending from the body 21, a plurality of 
terminal holes 23 extending through the body 21 to a part of the plug .portion 22, a 
plurality of connection elements, for example, contacts 24 respectively mounted in the 

20 terminal holes 23, each contact 24 having one end extending to the plug portion 22 and 
the other end extending out of the body 21 at a distance opposite to the plug portion 22, 
and a metal shell 25 surrounding the body 21 and the plug portion 22 and defining with 
the plug portion 22 a plughole 26. The metal shell 25 can be selected from stainless 
steel or treated with a special surface treatment to provide acid-proof and alkali-proof 

25 characteristics so that the connector 20 can used under the environment of water, 
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acidum and alkali. Alternatively, engineering plastics may be used to make the shell of 
the connector 20 to surround the body 21 and the plug portion 22, enabling the 
connector 20 to be used under the environment of water, acidum and alkali. 

Referring to FIGS. 2 and 3 again, the electric device 30 comprises a PC 
5 board (printed circuit board) 31, wrhich has one end fixedly fastened to the connector 
20 adjacent to the protmding part of the contacts 24 of the connector 20 and is printed 
with an electric circuit 32 and a connecting circuit 33 connecting the electric circuit 32 
to the contacts 24 of the connector 20, and a plurality of electronic components 34 
installed in the PC board 31 and electrically connected to the electric circuit 32 to 

10 provide data storage and data transmission functions. The electronic components 34 
include a light emitting element, for example LED (light emitting diode) 35. 

Referring to FIG. 5 and FIG. 4 again, the waterproof member 40 is a 
transparent member capable of blocking the transfer of heat energy, comprising a 
waterproof layer 41 covered on the connector 20 adjacent to the electric device 30 in a 

15 watertight status, and an insertion portion 44 extending from the waterproof layer 41 
and tightly engaged into the gap 42 formed of the terminal holes 23 in the connector 20 
around the contacts 24 and the gap 43 around the connection area between the 
connector 20 and the electric device 30 to form a waterproof characteristic, and an 
inner layer 45 extending from the waterproof layer 41 and covering the PC board 31, 

20 the electric circuit 32, the connecting circuit 33 and the electronic components 34 in a 
watertight manner. 

Referring to FIG. 6 and FIG. 1 again, the outer layer 50 is injection-molded 
from plastics on the waterproof member 40 over the waterproof layer 41 and a part of 
the connector 20, comprising water division means, for example, a groove 51 
25 extending around the periphery near the front side, a sleeve portion 52 surrounding the 
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whole area of the electric device 30, two small holes 53, 53' extending to the inner 
layer 35 corresponding to the PC board 31, and at least one light guide 54 fastened to 
at least one of the small hole 53, 53' for guiding light from the LED 35 to the outside, 
and a through hole 55 near the rear side of the sleeve portion 52 for hanging. 
5 The assembly process of the present invention is outlined hereinafter with 

reference to FIGS. 3-6 again. The PC board 31 of the electric device 30 is abutted 
' against a lower part of the rear side of the connector 20, and then the contacts 24 of the 
connector 20 are curved and respectively soldered to the connecting circuit 33 of the 
electric device 30, and then the connector 20 and the electric device 30 are tested. 

10 After passed the test, the connector 20 and the electric device 30 are covered with the 
waterproof member 40. The waterproof member 40 is selected from a transparent 
material capable of blocking the transfer of heat energy. The transparent material is 
prepared in a molten status that fills up the gap 42 fomied of the terminal holes 23 in 
the connector 20 around the contacts 24 and the gap 43 around the connection area 

15 between the connector 20 and the electric device 30. When the transparent material is 
hardened, an insertion portion 44 is formed integral with the waterproof layer 41 that 
surrounds the connector 20 to seal the gaps 42, 43, and an inner layer 45 is also formed 
integral with the waterproof layer 41 and covered over the whole area of the electric 
device 30. 

20 Referring to FIGS. 1 and 6 again, after the formation of the waterproof layer 

40, the connector 20 and the electric device 30 are put in a mold (not shown), and two 
pins (not shown) are mounted in the mold and stopped against the PC board 31 of the 
electric device 30 at two sides, and then the selected material is filled in the mold to 
form the desired outer layer 50 that surrounds a part of the connector 20, the 

25 waterproof member 40 and the whole area of the electric device 30. After shape 



forming, the desired small holes 53, 53' are formed in the outer layer 50 corresponding 
to the locations of the pins, and the light guide 54 is fastened to one small hole 53 for 
guiding the light of the LED 35 to the outside so that the user can distinguish the 
operation status of the electric device 30. 
5 As indicated above, the connector 20 and the electric device 30 are 

embedded in the transparent material of the waterproof member 40 that is capable of 
blocking the transfer of heat energy, and the insertion portion 44 of the waterproof 
member 40 fills up the gap 42 formed of the terminal holes 23 in the connector 20 
around the contacts 24 and the gap 43 around the connection area between the 

10 connector 20 and the electric device 30, as shown in FIG. 4. Therefore, the waterproof 
member 40 surrounds the connector 20 and the electric device 30, sealing the 
connector 20 and the electric device 30 in a watertight status. 

Further, the waterproof member 40 provides heat isolation characteristic. 
When the outer layer 50 is injection-molded from plastics, the outer layer 50 blocks 

15 transfer of heat energy from the outer layer 50 toward the inside of the information 
means. Further, because the waterproof member 40 surrounds the whole area of the 
electric device 30 and a part of the connector 20 near the electric device 30, the 
waterproof member 40 well protects the electronic components 34 against extemal 
heat energy, keeping material properties and fijnctions of the electronic components 34 

20 normal, thereby improving the yield rate of the fabrication and maintaining the quality 
of the product. 

When the electric device 30 is electrically connected, the LED 35 is turned 
on to give off light. On the contrary, when the electric device 30 is electrically 
disconnected, the LED 35 is off. As shown in FIG. 6, the LED 35 is kept in close 
25 contact with the inner layer 45. Therefore, the inner layer 45 and the light guide 54 



form a light path for enabling the light of the LED 35 to pass to the outside of the 
information means, as shown in FIG. i, so that the user can visually check the 
operation status of the electric device 30 subject to the on/off status of the LED 35. 

Nowadays, electronic apparatus and computers have been intensively used in 
5 a variety of machines and facilities at different locations and environments. These 
devices may be used under poor environments, for example, environment of water, 
acidum, alkali, or gasses. Further, an electronic apparatus or computer requires means 
for storing or transmitting data. The information means of the present invention has the 
waterproof member 40 surround the whole area of the electric device 30 and a part of 

10 the connector 20 near the electric device 30 to form waterproof characteristic, and the 
metal shell 25 provide acid-proof and alkali-proof characteristics. Therefore, the 
information means of the present invention is practical for use as terminal means of an 
electronic apparatus or computer. By means of the acid-proof and alkali-proof 
characteristics of the metal shell 25, the information means well protects the electric 

1 5 circuit 32 and connecting circuit 33 of the PC board 31 of the electric device 30 against 
water, acidum, alkali, and gasses when used under a poor environment. 

Further, the on and off status of the LED 35 is determined subject to the on 
and off status of the electric device 30, and the inner layer 45 forms with the light 
guide 54 a light path to guide the light of the LED 35 to the outside of the information 

20 means. Therefore, the user can visually check the connection, open-circuit or other 
operation status of the electric device 30 subject to the on/off status of the LED 35. 
This feature enables the user to check the operation status of the information means 
under a dark environment. When the information means of the present invention is 
used with an electronic apparatus or computer in a spacious area, the user can visually 

25 check the operation status of the electric device 30 at a remote place. 



Referring to FIGS. 7 and 8, a waterproof cap 60 is provided surrounding a 
terminal 61, having a cap body 62 and an annular flange 63 extending around the 
inside wall of the cap body 62. The annular flange 63 works as division means to stop 
water. The waterproof cap 60 is capped onto the connector 20 in a watertight status. As 
5 sh'own in FIG. 8, the annular flange 63 is forced into engagement with the annular 
groove 51, forming a waterproof structure. 

Further, the engagement between the annular flange 63 and the annular 
groove 51 provides an optimum waterproof effect, preventing penetration of outside 
water into the inside of the information means and the waterproof cap 60. The 

10 connector 20 and the waterproof member 40 also provide a waterproof effect. 
Therefore, the connection area between the terminal 61 and the connector 20 is well 
protected against outside water and moisture. After connection of the waterproof cap 
60 to the outer layer 50, the terminal 61 and the connector 20 and electric device 30 of 
the information means are kept in a watertight status and well protected against outside 

1 5 water and moisture. 

As indicated above, the invention provides an information means with 
waterproof and transmitting light characteristic, which is formed of a connector, an 
electric device, a waterproof member and an outer layer for use with a waterproof cap 
under the environment of water, acidum and/or alkali, and which has visual indication 

20 means for visual check of the operation status of the device. 
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